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(54) LIGHT EMITTER AND DISPLAY DEVICE USING IT 

(57)Abstract : 

PROBLEM TO BE SOLVED: To provide a. light emitter, which has fluorescent matter 
for converting at least a part of the light emitted from an LED chip and 
emitting light and has high' brightness, high efficiency, and afterglow 
without depending on use environment, and a display device using it. 
SOLUTION: This light emitter has tfn LED' chip'^r02 where the light emitting 
layer is a gallium nitride compound semiconductor, and fluorescent matter 
which absorbs at leasta part of the light emitted from this LED chip 102 
arid converts the wavelength and emits light. In this case, this is a light 
emitter where the main peak of the light emission of the above LED chip 102 
ranges from 360nm to 530nm, and also the above fluorescent mat ter is act ivated 
by bivalent europium . and the chemical composition formula is 
(Ml-p-qEupQq)O. n(All-nBn) 203. But, M in the composition formula is bivalent 
metal and.Q is an activator. 
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(54) [«igcD«»] ^&ia25Lrjc-en&ffiVi;?S:^^ts 



• (57) mm: 

mm] *1M^0>^«. L E D ^ v'iy^^(D^it(0'pt^ < 
:^^2@i$-C^'E>LED^':^:7-i, E D ^ 
ffc^ffl^^*^. (Mx...cE UoQ.) O • n (AU..B loe 





1 0 2 



1 0 5 



1 

fuiBLE D^-;. y'<D^m^\=:-i!7^i3 6 0 nmf)^^5 3 
0 nmrtr^>S<i:^fc^C. fij iB^^fBsW;!)^ 2 «<D:x - a fc* 
^^-Ci^m^riitmKf^^^. (Ma-.-. Eu„Q,) O 
• n (A i a_.B.) 2 0,-C$y^Ct^^tr^^m 

m. 

ffiU. 0. 0 0 0 1 ^p^O. 5. 
0. OOOl^q^O. 5. 
0. 5 ^ 1 0. 
O^m^O. 5. 

0. 0002^p + q^0. 75. 
^J^X^^acDM^iMg . Ca. Sr. Ba. '^Z^Znii^h 

QtJ^^^rSSU-C^OMn. Zr. Nb. Pr. Nd. G 
d. Tb. Dy. Ho. Er. Tm. Yb. m>l.VLir^ 

LED^';;:7-i. ^LED^^-:. ^^'i^mtty ^fi'-^^ 

mflEL E D ^ :7-:?&^^>fl:;^' y ^ 2>.mt^^=¥-mW'V^ 
(M....cEupQ,) O • n (A 

{SO. 0. OOOl^p^O. 5. 
0. OOOl^q^O. 5. 
0. 5^n^ 1 0. 
O^m^O. 5. 

0. 0002^p + q^0. 75. 
mJ&A^<DM\iXUs . Ca. Sr. Ba, JSL^Znib^fb 

^ 2 m^mo:>m^ k> jSi^n/c^j^c < i ^ i a-c* o . 

Q(i#^#r£^Jl?^OMn. Zr. Nb. Pr. Nd. G 
d. Tb. Dy. Ho. Er. Tm. Yb. J^l^Lu^^ 

[0 0 0 n 
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[0002] 

fe^fflT^#^<fc^/^'';; h^^^t:f 6tir^^o CCD 

^ ^ ^ ^ h ^^^m^F-^^;^0^^' v t^'y ^ 

y h ^f^cffiyg^m;^? 
^^viP'y-f h ^m<D—o(,c L E D ^ y':^^ 6 <D7fc?2^^® 

20 ^'<D^L<s^^rj:iK vjmmmn^^mti. ^kj-^on/off 
[0 0 0 3 ] —yj. mmmmn^t±m^&-m<D^j<M.^^ 

30 ^>'T?^^o 

[0 0 0 4] LED^^'^^rT-^ffic^rji^^ 

40 

[0005] 

[000 6] Vf)^Utj:^fb. LED^y':f{t^^mW(Om 

l^^icc. LED^ .y:7'ccJ:orjasa$n'&^:7eiaM 
«7^ia*45 6cct3:wa. ^tS<b^!|^-^^^ 

50 [ 0 0 0 7 ] ^/c. L E D ^ y :7*i^32ItC3aSL/rm7fe^g3 




Ajt^r ti. L E D ^ L/c3E»:«;&s pJtS^ig 

L E D ^ ^'CD^^a-^^gP^^^Tt^^ 6CD»n^/j: 

:t - K W^c mm^e - F ^cMS ^ n r u ^ 5 4> 

[0 0 0 8 ] 

itiJO^M.¥Mt^mmitX^^LED^y^^^ SSL 

E D ^ y't^h<Dm^<D'ptj: < <!: ^^^HX O'i^^S^ 

fJiBLED^^:^ ^'•(D^^f-tS^i^riS 6 0 nm7&>6 
5 3 Onmrtr^^iifc^C. mjiam7^«5a3&^ 2 ffliO:3.-" 

,Q,) o • n (A 1 t..B.) ^o,XJ^b^^itmmrc^ 

5o (fib. 0. OOOl^p^O. 5. 0. 0 0 0 1 
^q^O. 5. 0. 5^n^l0, p^m^O. 5. 
0. 0002^p+.a^0. 7 5 . fflJSSiitiCDM«M 

Ca. Sr. Ba. "BlZ^Z nt^ht^:^2m^m<Om 
^ 0 mittifc^ptj: < <h ^ 1 mrc^ 0 , Qi3:^fc^^rS»J-C* 
«3Mn. Zr. Nb. Pr. Nd. Gd. Tb/Dy. 
Ho. Er. Tm. Yb. m^l^xitP^htJi^mJ^^m^t 

[0 0 0 9 ] JS/c. h • U-F<D:^7 5':7-F*g&Ci5S 

$i±/cLE ':;r7*<h. ISLE D^^:; >^*i^mft'7-/i' 

^>^g|5W. LED^^;;r7\ ^mf^»7-<i— :5^a'v»^> 

r . Huis L E D 5^ •7*;05^{l:;^ u '^7 J>.mit^^mmi^x 
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-Cf^S^nffc^ifflia^*^ (M..„.aEupQ,) O • n 

(A i,-.B,) ^o,x$>^m^mm^^mr^m^^m 
fSix^^myt^-t^t-h^x^}^^ (iBo. 0. 0 0 0 1 

^p^O. 5. 0. OOOl^q^O. 5. 0. 5^n 
^10. O^m^O. 5. 0.^0 002^p + Q^0. 
7 5, iS^jCcpOM^Mer. Ca. Sr. Ba. RO'Z 

^0. Qti^^f^rSffJ-r^OMn. Zr. Nb. Pr. N 
d, Gd, Tb. Dy. Ho. Er. Tm. Yb. SO' 

[0010] $6ic. ±M<o^it^m.^2.i^A±.^c^m,\^ 

[0011] 

[0012] BP^. ^7^gOCffil^6n^«*aS<*: L/ 
it<Dm 3 0 6 4 0 fgOC 4>*> J: -S^^^Rtftf ^+^iSt ^ 

jf#i^7&5M$?r'^)€>ci„ 3. mt^m<Dmmmm^cs^^c 

30 ^g|*tt:?&SfiT L/3^CCi C i J^i <!f*<D!|#ffl[JSr Wr -5> C <i: 

[0013] cn6(Z)^^^?®/cr4>0<i: L'T:^l|||^a>^ 

LX (Mi.p.oE UpQ«) O • n (A 1 ... B.) jOa^ 

40 [0014] M:Wmj:^^m<D~mt ux. ^vV'^i 
0 2^:x.7r^^^>mmtj:t':^mi.^xmm$'^x^^. mm 

14'7-<i'-2 0 3tUX^m^l^ED^yy'2 0 2<D^ 
mcmi^^i±X$>^o (S ro.ssjEuo.oiiDya.oxsT 

50 2 0 -1 i UXi^—(,cmitmfi^^'^i>. <L<0^'?t^^^ 



i)myt^ti^. L E D 5^ y'^mnmatmy^Mim^^ 6 
[0015] (myt^m) :^mmM(^cmi.^^ti^mycm 

tLXU. (Mi_p., Eu„Q, ) O » n (A li_.B.) J 10 
y y'^m D C 2st>m7^iK9W/lCC L E D ^ y':^^ h<D^i)m 

mr hmmcm<mm^Mxh^i.K ^h^c\z^ mm(D 

31-gPi^JK;0> 6cD*^Aj: i'CDS$»^ J: D S^tTCC < < * 
L E D ^ y'f)^^^--jl^ FSB1vtgMfflU^croj:0ior^ 

J:K}{i^rj:<m:^mm(D^it^mm'r^cti!)^x^i>o c 

wm^^^cti^c^-^xm^nm^^^^ctii^x^^o 

[0017] :$:m^mtfcmm^ti^m^'mii:s:. led 
y'^m'r^m^:i:7&moxmmi^tifcm^(tc^i^x 

h+^rjimye&m'r^. ^tc. LED^^yt^f^cDtkm 40 

X. m^ccfit^cx. -en^n;xcc7nT<fc^^ciiaccii3M 
[00 18]HP-^. Y^rgSJJOE ucDr^Spicoc^r^i. 

mytmmi'tJi^f^ci^iy^ mi^<os T^o. oooi^;u 
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0. ooi^p^o. oex^^ct(tc^K>. <fcogi* 

[0 0 19] i^iiiSM^mX'r^Ct(iC^K> Eu (D^^yt 
r. Nb. Pr. Nd. Gd. Tb. Dy. Ho. E 
rj:< ti>—mi^^WlhX^^o 

[0 02 0] D y it^mom<Dmi^x$> ^ 2 m^mu 
i^Ftc s r <Dm^^cm^m^±f^n^mx^K> . d y 

taSqOiSSffiffl&iO. OOOBt^Ji. 0. 0 3J^TO 

md^abO. Nd?fiS[qCDt5ffi«0. 00 05«±. 0. 
0 3 ^XT<Dmm'^m^ cn6^^#v§^jDy. Nd 

[0 0 2 1] M:i^m(^at. m—<D^^mmt d y ^ 

MiR^^m^. ^2<Djtf^tSSiJOMnrftSqCDSf^UC^ 
ffiHt3:0 ,000 1 0 . 0 6 J^^T-r. MtC*?«E U 

t^CD^iO. 0 0 05iii_b. 0. 0 ZlllTCO^mx^h. 

^fc. m—(D^^^mmtoxDy^miRr^m^. mz 
<ommM<DTmm&Q(o0tL^mm^to, 0003 

Ji(Ji. 0. 0 2«Tt?. ^ UI^CD^JO , 0 0 0 4 

0. 0 ifeiTotefflr^-Sa mm(rc. m—<D^ii 
mmtuxDy^mnr^m^. m2<D^mm<oLu 

iS^Q(D0^Li.>mmit:XO . 0 0 0 m_h. 0. 0 6t^ 
TX\ MtC*?^LC^©{iO. 0 0 04ti_b. 0. 0 4« 

T(Dmmx$> , m~<D^i4mm toxDy ^mi-t ^ 

0. 00 0 1fe(Ji. 0. O8OTT. MCC»^L/C^(Dti 
0. 0 0 03iy_b. 0. 0 4t^TCDffiffl'C^^o CD 

^x^mtLXDy^miR'r^m^. m2<D^^mm<D 

Yb?*gqCD»^Ul^«6ffl«0. 00 0 2fe(JL. 0. 0 
4fe(T-C. M&Cjf?^L/t^cr)^J0. 00 0 3t^±. 0. 0 

ii^:iT<Dmmx^^. m—cD^^i^mmtLXDy^'MiR 

«o. 0 0 2tUi. 0. 7 0J^T-r^^o m—<o^nr^ 
^i^LxDy^mtRr^m^. m=io:>^^mm<DE r m 

@[qC0$?^Ll^$Bffl&3:0. OOOlJi^ii. 0. 0 3t^T 
-C*^o M^cSf^Ul^OtSO. 0 00 5W_b. 0. 0 2 

iirF(Dmmx^^. II— ojt^s^ji bro y^3i!Rt- 

0. 00 0 1t^_b. 0. 0 4JyT-C*5o MtC*?$UCi 

<D«o. ooo5Ji^±. 0. 0 si^jrfcommx^y^. 
[0 022] m~<Di^i^'^^\t uxN d ^mx-r^m 

ll2<Dftf^?§S»i(DTm?ftgqCD^??^OCi|gffl5iO. 

0 0 0 1Ji^±. 0. 0 6Ji-lTr. M^C^f^ Ll^cDtiO . 
0 0 0 5t(Jb, 0. 0 2J^TCDffiH-C^'5)« H— COft>f^ 




7*1 

fttO, 0 0 0 0. OeWT-C. MK:$?$O0iCD 

JiO. 0 0 0 5t^±. 0. 0 2J:UTCD®iSr^^o $6 

||2<D*t>f^r£SPJODytSSq<0»$Ul^ffiH«0. 0 0 

oifeiji. 0. oei^^rr. m^^^ui^cd^o. oo 
0 5J^_h. 0. 0 2&Lr(ommx^$>^o 

^^3!)5r;u^^»j7A(Oifei^;i/®fCD0 1 ^ji/5!):>6 0. 5-=e 
S®H?&i»^0< . cl:0$f^L<«. 0. 0 0 
.5^7l/*>6 0. 2 5*;l/CCJ^j:-2>«SHt?*0. O 
C^co^i. 0. 0 5^;M^ifir^So ^*^^^^ATSCC 

9 9, 9%t^±-Cab'5Ccb7:)W^L< . 9 9. 9 9 
m^^. Stc^S^T 1 2 0 0 -CW-h 1 6 0 0 •Ct^TO 

[0 0 2 5 ] :^m^BM(,cm^^^ti^mm^mtitm:^m(^c 

Eu«pT!a**>6ai5^i^(DEffiHK:gRiR>&SASo fi^o 
r. Nb. Pr. Nd. Gd. Tb. Dy. Ho. E 

[0 02 6 ] myc^mymmf^c^i.^xTt^om^^m^'^ 
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[002 7 ] zm^m. ii^M. ^ii^mcomimcom, 
s r A 1 , o.mcomm^^ i jjc . s^s 

5 2 0 nmtCf-:J7<D*Si@^fe*:Mc^7j^"ro $/c. 2ffi 

10 f±iA^ffl^*>6*^"r--<^ S r A 1 4 O.CD^it^^ 

_b$-l±SC<h4>-C#So feHUCc. n=l. 7 5(7:)8#. S 
r.A 1..0,s<i:3^*9. iHfSi14:^cC i'^ J: 0 fSji^Hf SC 

[0 0 2 8 ] fip-^. m{^m^^m'mMm(^cmmr^cL 
iur^3tcoigj^S>fb3&^^nSo $e.^c. o^t^^r^ 

tcm^. ^7e:feli^^fb$1±SC<i:;&5T*^So 
[0 0 2 9 ] 2t:fiS^BJ<D^3fe^gtC*Jl^X. 
2@SJ:^±CD (M..0-0E u,Q«) O • n (A 1 
i-.B.) 2 0,mycmm^U^^'^Xi>J:lK WPQCOtu 
30 IR-^^Wfi3&5g/j:^2iffig«J:(D (M,.p.,Eu,Qo) 
O-n (A 1...B.) .O.^Tfe^W^^^^-ttr^iS 

[0030] (LED5^!:;>^102. 202. 40 2. 
5 0 2) :^mMmcmi^^^ri^LED^^:;:ft{t. (M 
..p.oEu.Q,) O-n (A la--B.) ,0,m*!g3K^ 

ja^s< a^a-r^sS^biKj^Yb^^J^S^^^c^sW^n 

40 So ^^T-CabSLED5^':;r'*^i. MOCVD^tC 
cfcf3»S±CC— flS^ I n.A UGax...bN (fau. 0 
^a. O^b. a+b<l) ^(Omim^^t^^i^ 

^^^ti.xBf&$^±^. mmwcom^tox^t. M 

■^7^n«S*SC^S^^ju^'rnfl|^cD^<D*5pCf 
^M^5liR-rsci;<?5'C^So ^/c. ^<*r£i4®^a 

as^#F«3^i-rsci^r^So 
50 [0 0 3 1 ] Mib:^' y OM.mit^m^mw^mB ofcm 



9 

^mt^mma^v-yT-^^. xt:-^>;u. sic. s 

<t;i)iS?^ Ul^o CCDt^:7T ^'i-SfeiitCGaN. AIN 

i*^^Mm^^±^m^i:Si. NMF'->'^•> hi OrS i . G 

e. Se. Te. Cm^^W^X-T^ C <t:fym^ UlK 10 

MK->'^•>F'C*'2>Zn. Mg, Be. Ca. Sr. B 

PM F-/^*> F-:7'L/c/ct:f-C^iP^ftUCC< li/c 

$i±'2>C<b:;&W^L/l^o x^:.^>>^?:c^^c^OP^*« 

iX(o^mm^mfiZ^i±^o 20 
[003 2] y«:cc. 

i'-t^ FMcD^rj^^Wr-Sr^U- F:?5^IiIi^T'5^'i^>'> 
C;:tir|IicD^fl^^»3ii^:^cf* (>'^-:7*«. F) , ^z^ccj: 
> Ftf?&5aaiiL«g««i'r^;^ ^ -1^>^^'-^c<i; «3^^i*»::7 

miti^v^j^m^t^m^i^-c^^LED^vy^^mm 30 

[003 3] :$:lM^0jcD^:)fe^g(c:tel^ra^^ < 
Lr|^^T-<D^?gS^i3 6 0 nmJi^JiB 3 0 nmi^ 

S/c, SSIi-Cf^fiE^-if/c-t'-Jl/Fasivt-^n-f- 

^ > ^U(D'^it^h ED^ y y'j^z^'mzmim<DM^^^ 

0 0 nmJ£(Jb4 7 5 n mJ;UT5J>iS efcj^is Ul^o 2|s:M^ 

^•To 4 1 0 n mY^riafC h*- L E D 5^ 

T/^^^CD^^ic-eab?), 5 2 0 niiif^3aK:b*-^:&J$-o^ 

7ic;05 L E D ^ > «:7*cc <j: o xmm ^ tifcm^^m<D§^-C 
?:c4b\ 4 0 onmmmo:>^^i&mu. m^mm^ 

[0 0 3 4] (^mttC^-Yi-- 1 0 3. 2 0 3. 4 0 
3) 1 0 3. 2 0 3. 40 3<b0rti. 

LED^';;:7*102, 202. b 0 2<DmMt<D:^-' ^ 



if^ia^ 10~1 12557 
> 10 

^cD^o^^ifc^^n-^o Si^«^<b urtio . 0 1 c a 1 / 

5 c a 1 /cm'Xc m/WJiT^^-2>o ^/c. f^^tt 
<t>10Mmfe(±. <J>4 5 Mmt^TT^-E,, C<DJ:^rj:^ 

C<D^^;^cC«mtt»7-ri— ^LE 

[003 5] (v»^> F • F 1 0 5 ) -^^^ F • y 
F 1 0 5 <h Lrta:. LED5^*:;r7'l 0 2^ieS?i^'5> 

•7^>F • V- \^^LED^yy^<D^mm^ti>xmm 

y - F±cD:^ y :7*F*9IC L E D ^ :>''^S2g-r ^ i^tCCM 
SIJ©^ -< :^ - F 6 <D3fe^C cfc 0 ® <EL#.*Tt- C i 

[0036] LED^':':7*l02i"7'j;>F • y-Fl 

0 5 O:^ CDS^^Si^^ ttt1S]li>^j: ^l^J: rtf ^ 

ciT&^-c^^, Mi^ma^. Ti^vjvm 
:y'LE\y^*jy'n.E\rL^^'7^iy F • Fi^g^-t^ 
iro-<-7.v. ^m^^iyy'm^m^^ 

r«>ac^o CCDlt-^CD^Mffl^tt. 0. 1S«±0. 8 

m^JSSii Urti3 0 0 M Q - c mlUT^m^ L < . J: 

0??^L<«. 3 MQ-cmJ^T-C^)-?), ^fc. 

F • y- F±CClg^c7:)LED^';;r7-;|:Sg'r'^it^^3:. 

liCi*sStes?)6ti5o 0. Olcal/c 

m^/^cmXrJi(±75iW^L<i:D$?^L< 53: 0. 5c 
a 1 /cm'/'cm/'Cfe(_bT^ab'5>o Cti^0^f^^^« 

[0 0 3 7 ] (-/>:^- • y~ F 1 0 6) -r>:F- . y 

- F 1 0 6 iur^. •^^> F • y - F 1 0 siccieg 

^tl/cLED^-:; ^'•l 0 2 iSM? tl/c^mttc? ^ i-- 

1 0 3 ^<Dmm^m^h<ox$>^o ^t>iy F • y- F± 
^wm>\.ETy=^v^^mifcVk^\%. ^mn*&y^^ 
-Wi±iy^mM\^u\.^^'^WMx^^m^t't^»smt'^h 

m,^mc\a.^ •^r>>F • y- F:^^6iiin'E)Ccfi^o 



^ (7) 

omm^mo^m § « . u n . e s i 

(7>ff^t^cc0^t5<;5i±^/ci«>cct3:. Kr' u- 

{.^t±x<o^>i-- ' y- K^?i5fiS$^±/c«^c>r>:^- 
my^m^ 6 uoiE'r c i cc j: o Bif scd^® cd ssi t «sm 

]S $ ^[5iB#ccff$^$ If ^ c i ^ r ^ ^ o 
[0 0 3 8 ] -<>:^-- • y-F^i. ®mtt'7-<i---c^ 

0 0 M Q - c mi^Xr-^m^ J:«3»*L/<«3mQ 

1^. li. i^AOSi. iiA0^:5^o'ii. is^^-^ 

[0 0 3 9] (=i--?'^>ygpi 0 1 . 50 1)*gS^. 
HJCC^l^e>n^::i-T'-< 0 1 . 50 li^^. ^ 

-JU KaJW 1 0 4 <b«^iKC-v''^ > h ' y - KCD:^ y'dC 

[0 04 0] (^-JU KSPMl 0 4. 4 0 4)'^:-;UF 

D ^ :7* 1 0 2 . ^mtt^ -r 10 3. :^7fe4^^5&^^ 
W$n/c:3-7"^>i^a5 1 0 1 3^ci:<i:^3^gP;&^6ilS-r'5> 

$ If ^ C i tc J: ^ rmi^ft ^tt^r C i # ^ 
•=e-;UKa5Wfc5z:»SrJ^#W$i±^ciCcJ:-:>-CL 

tCit^*rc<b;?^^r#-5o M^C^^^c. ^-;UKa5ttl0 4 
^^acD^t«tC-r -2> CtitC^r^XLED^-y-^fP^ 
Tfe^ ? it/c 0 tefJ? ^ i±/c «9 -r ^ U > X^m^J^/c Hi- 
's CiT&i-C^^, ^-oX. KSPIvt 1 .0 4{iS3^S 

> xfl^ ^ cc . ^^itiiUMffliJ?^^ h mr+f R?&«-^^ 
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[0 0 4 1 ] -^T-juKaJWi 0 4(DM:i^mnnt{^x 

«^ K cfitc^w ? r -enj^^i^cD =2 - ^ > 
{f^f^at^'^'m^^±xm^^xi>^\*^o */c. 

u^^{^^cm:t^i^mi^m^^x^J&^^txi>m.^. ceo 

[0 04 2 ] (a^^g) *M^S>§cD^^g^ LED 

m9jkmcmmotcm^<o—m^ox. ^^sumiu 

BS»r®«^^^4CC^-ro S4 (A) LED^^;;:^- 
4 0 2cD^5t;ffi±^-^U FSm43tCi^^tc^p^m*JK5 

( B ) ^ > ^g|5MJt^C^-;l/ Fgi5tt4 0 4^ 

ff^fiS $ -t±/c|^ ^'^:t-h^tLXmf^^ iitc^^g^ 
^fe^/c^ODT^-So */c. 134 (C) LED^^^7' 

4 0 2'/)m^'r ^m<Dmmy^\^(D^(<c^^^mmy6mm 
[0 043] L E D^^^ti. mn^mx^^.^^imm 

rj:^tm»m(fCmi^^i±^o IB«iIiII«?&^6<Daj^j>'S;i.x 

J: o X^^^m^mmt^c c&jrj $ i± :z> i "T ^ C £ 

WtCfBtS$-t±^RAM (Random. Access. 
Memory) R AMtClBtt^n'S t"- ^:J&^e>#% 

mtR^^ctx^m^^^^cti>x^^^ i^fcfj^r> 

[0044] m^^^m) m s «*fissiBjcr>^^ 
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n/cMi ROM (Re ad On M e m o r y ) ;^cC<*:' 

^ i L E D ^ 2. :7-K:«#&-r ^{£T $ i± -5*0 ^ {J L 
ED^'^r^-i^^n^^^ji^ii^Cct^Ccfc-^r. mrifemi^^OD 
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:^yy'^m^^'^^>h^ y-- K±5CLED^^7*^a: 
20 Ji<^^>'MHi-r^'f3^t>'r^ >^b/c. L E D ^ r7'<D& 
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>'l^i^*'C. 1 4 0 0 "Cr 5 B^fem^SL^iTfe^W^^^^o^ 
f#/Co '^(iCmSL^u^mWi^ . li^ilU. ^i^tiSl 7 m 
mCDCS ra.9w E Uo.o3 D yo.oi5Tmo.oo3)0-(A 1 

[0 05 1 ] ff^i5i£$n/cCS ro.9wEuo.o.Dy..oi5 
Tma.pa3)0-CA I a..«sBo.oi,)z03^:)^i(^W7 OS 
SiP. :ii^f<^i^mi 2 0Ma5;|:cfc<?:g^Lr;^ 
-i^if/Co CCDX';'7-JSrLED^':^:7';55ieg$tl/c 

40 ^ftm^feJ^w^o^^w^n/d^jHi^ 1 3 0 "c 1 B#ra^r^ 

/Co ^cC:fo\ :3--r >//35jc^S, L E D ^ :7*Cc f^^i^^ o 
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— > f> ^ cfc *3 Mfe^c^fe U /cv' U r3 > A 
J:-:>r^a$-a:/Co ^cDf*, nu. 7 2B#p^-cs^y r3> 
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imm^] mmm 

^-6LED^«:;-7* (402) l^l^'ED ^ v V'^WM 
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[0 0 0 n 
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iii^mx^h^^^-^v ^"y^ Vii^m^htiX;^^, CCD 

j< y^^^ hycm<0—-:>iC L E D ^ y':^^h<D^m^m 
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5. mm(fC. LED^y'y'i^cj:^xmm^ti^mymm 
mytm^. mymn^ f^ifatmm. mmn^^^m 

fs. m^ircj:^x^:^^ti^:JL±(,ci>j^^^mm^&(D^m 

4sl^r&i. L ED^y y':f)-^^^z/tLfc^m^'^^^tR^m 
(tC&^ai.^'DXh^J^^^J\^^-i!)^iJ^'^mmcm<^j:^. ^ 

^isb^mt^cm-ox^m-r^t. wiimm^m'^^itL'p 
-rc^o mm(^cLED^yy'<Di&m(^cm^i^tifcmymm 

-ffl 2- 
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[0 0 0 8 ] 

tfv^M.mit^mmmwx$>^LED^yy' (402) 
i^ED^yy^nmr^'^-jvi^^mt. led^ 
y y'mj^m^titc^-)i }'^m(Dmm:^\^(fcmm^tifc 
mm^m (401) t^m-r^m^^mmc^i.^xm^u 
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[0 0 0 9 ] ^fc. m^mztmcD^mmt. 
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t^mm^m^^^c^m ^ it l e d ^ ':ftf^h(D^tm 
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[0017] :^m^m^cmm^ti^m^m\t. led 
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0. OOl^p^O. Oer^-S^CitCJ:*). J:0^7t 

< -r -2) C i :5&^-C^ 
[0019] ^t^i-ffi^PJ^^A-r-S C iCCcfc 0 E u<D^7t: 
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0 3«TO^H*W^ UO^o cne^ftrSSRJDy. Nd 
Cc. flfe<D^2Ccit^y§?pj^f^ffi-r^C<hCCj:«3ffl^m 

[0 02 1 ] Mt^m<fCfit. m—<D^i^^]t LTDy ^ 
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CJO. 0 0 0 5^ii±. 0. 0 2t^TOiBHr^b'So $6 
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OSJUJi. 0. 0 2Ji(TOffiffl'r$>^. 

[0 0 2 3 ] ^TfettmT^McD^fi^^lX^COC^r . TJV 
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[0 0 2 8] BP^. miWmm^n'^miicmi&r^ct 
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mttJ A3^^b^^*«*-C* ^ L E D 5^ "^'^^fiSt 
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-FJ^cC^'i. ^'7^^-V'-3j<>f=^ >^^^c^o-rgJ:^ 

(^cmm^^±^ct^^x^^. 

[0 0 3 5 ] i-^^ly h • y - F 1 0 5 ) ■v^> F • V 
- F 1 0 5 iUrtJ. LED5^';'r'*l 0 2*lHg$'tf^ 
^<DT^)0. ^^5i^'> F^-~^j:i'-ca«g'r^cDtc+55^;^cC 

^^z^h ' v-'^^LED^vy'cDi^Mmmtuxmm 

[0036] LED^>:7-I02ci:"7'^>h • U-Fl 

ci*i-c*^o M»mat. r^v)iym, 

fli^-YS F^H§^j:c!:-7:)^pCf6n'E>. ^/c. :7:n>-x^^ 
>LED^^:r:7Yj:<!:'CCcfcO'7'i7> H • U - F <f:S«f 5 It 
-Si^fcccm^efjtcS^^it^/ces^ccfciAff-^-;^ F. 

r4>m^ C(75iS^CD^®ffl$«. 0. 1 Sfei_hO. 8 



L E D ^ y't^ 6 (D^mmt^^ < ^ ^ tci^m^&mmf)^ ^ 

i,^Ctf)mi^^ti^. Mzi^mat. 0. 0 1 ca IXc 
m^/cm/-CJy_h:^$?^b<cfc»:)»^0< « 0. 5 c 

[0 0 3 7 ] ' y - F 1 0 6) • V 

-Kioeii/rci. ^'i?> h • F 1 0 5±tciBE 
$n/cL E D ^ 1 0 2 tmm^tifcmmmo ^ 

1 0 3 iCDg^j^^S^^O-C^^. h • y- F± 

('cmmcD L E D ^ y^wtmcm-^ict. &mm& ^y-i^ 
F;^)^6<i:0gln/c-Y>:^- • y- F<i:S^$i±^^mtt 

0 Sl^JCTtm^t Ul^o -r>:^- ♦ FCD5fei»^M^ 
Ofl^^t^Cc?B^{3c$i±^/c2s6Ccti, ^6^^0J?>y- F:7U- 
ACD?gt*^M«»-c9i^6TfT^S^fl^^$#r^5J:<. WL 
\.>{z±xco>(iyi'- ' y- F^ff^^?'^±/c^^cc-r>:^- 
• y- FJL^iso— a5^iij^ci^cj:orff^jS;$i±r4>a 

m:^\^f)^ e> tfOEEf ^ C i J: 0 B^f MCDfflMcD^ iSSM 
[0 03 8] >r>:^- • y- F^S. »mtt'7-fi='-'C^ 

0 0 uQ ' c mJ^T*s»^ O < . J:0W*U<«3 mQ 

it. is. i»^Aoai. rnxK^miSiZ^m. i^^^-:^ 

^L//cT;W5::-'i;A. St, ii^7&^W^=>n^o 
[0 0 3 9 ] (r^-T- 0 1 . 5 0 1)*M^ 
0^iCffil:»6n^n-T'-^>^g|51 0 1 . 50 1<b«. ^ 
-^U FSBM 1 0 4 <t fti^floc^^i; > h • y - }^(Oty y y'liC 

wl^^ 4>(D-e^ «:) l e d ^ :7*(D^^^^-r'S^ 



f^mW' 1 0- 1 1 255 7 
[0 04 0 ] i^-jV F^W 1 04. 4 0 4) ^-;t/ F 

D^^:^ ^''i 0 2. spmtt'?-^-^- 10 3. m^m^^^ 

? C i 6C cfc r ^if-^T C i # 

Fa5MCCj£fJtS»J^^W$-l± -2) Cite J: r.rL 
ED5^-..:7-l 0 2 7&:>60jgf^tt^«fn$i±mi?ll^a^6 

tcJf-^-rc iisj^^T^-s. w^c^fc. \^m^ I 0 4 

^^mm ^ -t^/c ^ J£tft $ ■t±:fc 0 T ^ u > :^'^^^mci± 

mofcmMxi>^i.\ M:»(^(ra^. ^lyiyxmK. Gnu 
[004 1 ] Fm+ 1 0 4 (om^wm^mt or 

3EiLrx3i<^t^«asi, ^xyr^^i. ->yr3-»^j: 

3:j<h'iL/cM3&€>a5t*:g:fflC^r?!5^$1fT*>Kt^« CCD 

[0042] (a^^g) :^mmm(Dmtmm:^ LED 
BSKM«fig^^4fC7j^'ro ^4 (A) ^i. LED^^;r:7' 
(B) ::i--rY >ya5W±tC^-;U Fa5*j'4 0 4^ 

^^/c^>C7)-r^>So ^/C. m4 (C) ti. LED^';;T7* 

4 0 2:fym^'r^m(ommy7\^o:>^(fC^M^&my^^m 
^mmt4 0 1 €riBS$-t^/c^3fe«s^^-r. c^rncD 

[0043] L E Da?T^s«. m«iMmx$>^}^^j:mm 

e^^ClEti^'tf^RAM (R a n d om. Access. 
Memory) R AMCClBtt^n'^T''- 



X. is^n&mtjK-:>mmrj:^iic:hi.^xhiiMi^m<m7jk 

[0 044] miK^yt^m) m 5 u:^m^m(omcm 

ytycm<Dm^. mytmm^ n t* ^ > ^^^myt^co 
mii^- b 5 0 ei^c^m^ii^o m^^^^t^^-^^^-mn^ 
t^ttcmity-hsoei^m^tji^i^itty^ ht^s 0 1 
mm L^-jv Fasw^^Bs u fc^mm i ^ c i 4> 

$ n/cGna5?i^(7:^^ii3Sffi 503 f^jc l e. d 5^ 5 0 
m^mnoi. ed5^^:.-7^502 3!)5ffltt$n/cs« 503 

/cfg7fe^g«. r ^ y M^am^m 5 0 4 (DffiSCC X.i<^ 
e^<9^^C<J:t?a:e$n^p a»7fe«5 0 4CD— :&<Di®± 

[0 04 5 ] Lxmmr^m^^it. 
m^mmm(iC^x^ titcmF^m^^Lx^^tifcmz^ 

tifcf&t ROM (Read On Memory) J^j:<i:' 

ED^^:^'y'^iK'^.j:it^^±^ct(tc4:-ox. mmmmco 



1 0- 1 1 2 5 5 7 

[0 04 6 ] m^m9ri&m.toxmmr^m^{t. 
ufcf)^^x. 9\-^(^c^-:.x{t^^m(om^i±m^^mi)^ 

:^m^m(Dmmm(^c-:>i.^xm^'r^'^. :^mm^iit:M:{^ 

[0 047] 

[^]5teM] (^SS^ 1 ) ^T^^^i Ur^l^7fet:-^*5 
4 1 0 n m<DG a I n N^^f*^ffil^/Cc LED^-^y' - 

TM I ( h U ^ ^ ) 

M^;^/J^;S:0•F->'^•> h^^'X^^i' »JT;^;^cbJfctC 

pM^»»«Ji6)at^4 0 0-CfeLb-CT^-;l'$#-C 

^^o ) 

[0 04 8] :ii >;^^>^&CcfcD p n^^^^^M^^ttl 

m^-^fco c^Lxm^±^^-^fc^mw^:^^^-^:^^ 

tLXLED^yy'^mf&^i±fc. 
[ 0 0 4 9 ] IK^ v ^ LtcmmV - y iy- M.(D^t,C 
ti-jy'^m'r^'^^:^ V • U- Y±.(iCl.Eiy^-j^^3L 

m@<b-7^> h . F:&0V>:^- • V- Fi. 

n^n^j^-r »7 - > ^ > ^ Lm^e«j^3i^H5( o 

/Co 

[0 05 0 ] —73. M*4<t Ur. S r CO 

3^0. 9 5 2^;k AijOj^o, gss^ju. Eu, 

O^^O. 0 15^;b. Dy.03^0. 0 0 7 5^;U. 
Tm, 0,^0. 0 0 1 5^^u:S^a^H, BOa^O. 02 4 

;i,^cfit?. 1 4 0 0 -c-e 5 B$ra«lfi£um^w^fi£D°D^ 

m<D(S ro.9j2Euo.o3Dyo.oisTmo.Q03)0-(Al 




[0 0 5 1 ] Bfj^^tlfcCS ro.«„ E Uo.o3 Dyo.oxs 

Tmo.o»3)0-CA 1 a.^a.Ba.oiOiO^m^i^®? OS 

sas. ^^^i^-SWii 2 ossa5^<fc<?M^ur;^'7 y 
^ttm*iB5®:05^w$n/ceMi* 1 3 0 -c 1 mmr^m 

L E D ^ :7*-^^^{4m*g5«^^^tc;:^. 
[0 0 5 2 ] c ^ urf#e>n/c^7a4^wr-2,^7t:t§^^^ 

2 1 mc d/m^-C^-^/Co ^17^3^^-/:^- K^&Bi^l 0 

[0 0 5 3] iimmi) mmm^csvo.^.zEn 

0.03 Dyo .015 Tmo .oo3)0-(A 1 o.ssaBo .012)2 Oj:^^^ 
e>ZnS : CuiL/ctW«. HJte^ 1 il^^tCcbr^ 

}r^mm 1 0 0 ommj^simcmm<Dmm 

ZnS : Cum^W:^mitLXi,>fc. 

[0 0 5 4] (mmmz) ^m^mco^^-fzt-h'^ 
^4 (A) (Dim^LEDm^jkmcmmL^fc. myt^m^ 

CS r o.as s E Uo.03 D Yo.eis Z F o . 7 o o ) O 'i . , 5 CA 1 

a . 9 s 0 B 0 . 0 5 o o 3 i u fei^^ti^jSfe^j 1 1 mm(fC L X 
I ^ r ^> > ^{^tt ^tf o /Co >' ^ ^ -;Ui^flgtc r 

-ffl 8 




JRFIf^ 1 0- 1 1 2 55 7 

» f 

^lii!{l:$#LE Da^S^?K«$1±/Co C CD LEOa^ 
m^i±XLEBm^^^^m:^mf^l^fc. LEDa^^^2 

[0 05 5] 

(Mi_p.„Eu,Q,) O • n (A li_.B.) zCm^tm 

m t ^mm b /c^t^ i r ^ c i 0 mmm'mmm.no:) 
^(fC:t6i.^xh^^^m:^m< . mmm. mmmco^m 
tcfct^r h^^m^mtn(Dis^r^m^t>x'j.-tj:i.^^yt 

tox^m-r^ctiiX^^^ 
[0 0 5 6 ] ^/c. :^m^m^t. ^K^mmi^. mm^KD 
mB(fC^(.^xi>mc^m'pm^i^(oisrF:^m^x{ptj:i.^ 
mtdf-t^--\^tr^ct^^x^^ct(fcm^x. le 

[0 0 5 7 ] :^m^m<Dm^m3 (Dmf^tT ttfC^ 
^^^mmt-r^c^hx^^. 

[0 0 5 8 ] 
[^[ScDffi*/j:S$iH^] 

[^ 1 ] 0 U3:> ^7feSScD«KWBr®IS-C&^. 

[^2] ^2^3:. i&(D^ymm(Dm^mmmmx^ 

[ ^ 3 ] 13 3 ti. *:BBI%B^<Z>^*:^ ^ F ^l/CD— CT^ 
[|^4] 04 (A) . (B) . (C) ^t. -en-^'n:*: 

[0 5] 05^3:. I^^^S^TpJ^b/cLED^TT^g 

101. 401, 501- ^3fe^^^5^W$n/c=i 

102. 202. 402. 502- • - LED^^y' 

103. 403. 203 - • • -Y i-- 
1 0 4. 4 0 4- • • '=&-;i/Fa5« 



1 0 5 • 




10 6- 


• • • y - F 


2 0 1- 


• •M^W:05^W$n/C'=e-^UFa51vt 


2 0 4- 




2 0 5- 




40 5- 




5 0 3- 




5 0 4- 





^mW- 10- 1 1 2 5 5 7 

5 0 5, 5 07- • • ^mmt 5 0 6- • • tiSLi^- h 



-m 9- 
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